Cholinergic dysfunction in the central nervous system is an important characteristic of multiple sclerosis and experimental autoimmune encephalomyelitis (EAE). By using a rat EAE model, upregulation of vesicular acetylcholine transporter (VAChT) level in the EAE rat lumbar spinal cord was detected by western blot and immunostaining, and was associated with lymphocyte filtration and glial activation. Ex vivo and in vitro autoradiography studies with [
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Cholinergic dysfunction in the central nervous system is an important characteristic of multiple sclerosis and experimental autoimmune encephalomyelitis (EAE). By using a rat EAE model, upregulation of vesicular acetylcholine transporter (VAChT) level in the EAE rat lumbar spinal cord was detected by western blot and immunostaining, and was associated with lymphocyte filtration and glial activation. Ex vivo and in vitro autoradiography studies with [
18 F]VAT, a VAChT-specific radioligand, also revealed increased tracer uptake in EAE rat lumbar spinal cord compared with shams. These studies on VAChT expression suggest central cholinergic imbalance during EAE progression. 
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Introduction
Multiple sclerosis (MS) is the most common demyelinating disease of the central nervous system (CNS) and the leading cause of nontraumatic neurological disability among young adults (Karussis, 2014). The pathology of MS lesions is characterized by demyelination, inflammation and axonal/neuronal pathology (Mahad et al., 2015) . Cholinergic dysfunction is commonly observed in the CNS of MS patients and animal models of experimental autoimmune encephalomyelitis (EAE) (Tata et al., 2014; Vogt et al., 2009 ). Lower motor neurons, which are cholinergic neurons and located in the ventral horn of the spinal cord, undergoes substantial loss ranging from 15% to 48% in MS cases compared to healthy controls (Vogt et al., 2009) . In MS brain, activity and protein expression of choline-acetyltransferase (ChAT) is also decreased in hippocampus (Kooi et al., 2011) . Meanwhile, evidence that cholinergic modulation of inflammatory response contributes to MS progression is accumulating. The ChAT protein level in the cerebrospinal fluid of MS patients is more than two-fold higher compared to controls (Vijayaraghavan et al., 2013) . Moreover, activation of α7 nicotinic acetylcholine receptors (nAChRs) by nicotine suppresses production of pro-inflammatory cytokine, infiltration of proinflammatory monocytes and neutrophils into the CNS, and alleviates the severity of EAE (Jiang et al., 2016; Nizri et al., 2009; Reale 
